Introduction
The surgical treatment of Peyronie's disease (PD) consists of either correction of the penile deformity or insertion of a penile prosthesis in patients with concomitant erectile dysfunction. Surgical therapy of penile curvature is reserved for patients who fail conservative treatment options. Several criteria have been established by authorities in the field as requirements before surgical intervention. 1, 2 i. Severe curvature, narrowing or indentation of more than 1 year's duration (except for the presence of a calcified plaque, in which case surgery may be undertaken earlier). ii. Disease activity (progression of deformity or sexual dysfunction, or both) needs to be stable and unchanged for at least 3 months. iii. Presence of severe curvature, which impedes sexual intercourse. iv. Severe penile shortening.
As penile vascular abnormalities are commonly associated with Peyronie's disease, a detailed evaluation of penile vascular status and erectile function is recommended by most authorities. [1] [2] [3] [4] [5] [6] [7] If the patient has some degree of vascular insufficiency, penile prosthesis implantation may be indicated. (Of note, it is recognized that patients with unrealistic expectations will not be satisfied with any surgery and are not necessarily considered good candidates for surgical intervention. [1] [2] [3] [4] 7 ) Because of different penile anatomies and clinical presentations of Peyronie's disease there is no single standard procedure that can be used in all cases. The surgical approaches to correction of Peyronie's disease can be divided into three main categories:
1. Shortening of the procedure convex side of the tunica albuginea (Nesbit procedure, plication procedures, or corporoplasty). 2. Lengthening the concave side of the tunica albuginea (incision or excision of the plaque and grafting procedures). 3. Penile prosthesis implantation procedures.
Shortening procedures
Shortening procedures are performed on the convex side of the penis opposite to the penile plaque. These procedures are generally easy to perform, but patient selection is very important. For a patient with ample penile length, a minimal distal curvature and adequate erectile function, and without hourglass deformity, the choice of a Nesbit or plication procedure is reasonable. In 1965, Nesbit 8 described the correction of congenital penile curvature by excision of an ellipse of tunica albuginea and shortening of the normal, nonaffected side of the penis. In 1979, the Nesbit procedure was again popularized for the surgical treatment of Peyronie's disease. 9 Depending upon the degree of curvature, more than one ellipsoid may need to be excised to completely correct the deformity. Closure of the defect is made with a nonabsorbable atraumatic suture with burying of the suture knots. With the Nesbit procedure, it should be emphasized that no attempt is made to remove the penile plaque. Ralph Rehman et al reported on a modification of the Nesbit procedure with partial thickness shaving instead of conventional excision of a wedge of tunica albuginea. This modified procedure was employed in 32 patients with congenital penile curvature and Peyronie's disease with satisfaction rates of 100 and 78%, respectively. 11 Lemberger et al 12 and Yachia 13 proposed another modification of the Nesbit procedure, in which instead of removing an ellipse of tunica, a longitudinal incision is made in the corpora cavernosa and closed horizontally in order to achieve a straight penis. These authors reported satisfaction rates between 79 and 95% with their technique. In a comparative study by Licht and Lewis, 14 30 patients with PD underwent a similar modified Nesbit procedure, and the surgical results were compared to those treated with standard Nesbit or plaque excision with silicone sheet patch graft. The authors conclude that the modified Nesbit procedure showed the greatest function success for PD.
Another variation of the Nesbit procedure is the plication technique. In this method, nonabsorbable sutures are placed on the convex side of the tunica albuginea without excising an ellipse of tunica albuginea in order to achieve a straight penis. Erbenbach et al 15 used the plication techique and reported a 96% satisfaction rate. A retrospective analysis on the long-term documented results of patients who have undergone the Essed-Schroder plication procedure documented the cosmetic and functional results as good or sufficient in 81% of patients. 16 More recently, Gholami and Lue 17 reported the results in 132 cases with congenital penile curvature (n ¼ 16) and Peyronie's disease (n ¼ 116) corrected with 16 or 24-dot, minimal tension technique using multiple parallel plications. Postoperatively, 93% of the 132 patients reported straight erections while 7% complained of slight curvature and 4% complained of decreased erectile function. Of note, 41% of patients complained about penile shortening, which was the most commonly encountered complication.
Lengthening procedures
In patients with severe and/or proximal penile curvatures, significant shortening or gross deformity of the penis with narrowing or hourglass deformities, then lengthening procedures are generally indicated. These procedures are performed with plaque incision or excision and subsequent grafting. Grafting materials may be autogenous (such as dermis, saphenous vein, penile dorsal vein, tunica vaginalis, temporalis fascia, vascularized preputial, processed cadaveric/bovine pericardium, and small intestinal submucosal graft (SIS)) or synthetic (such as Dacron, GoreTex, and silastic).
Excision of the entire plaque and use of a dermal graft was first popularized by Devine Recently, Knoll 25 reported on the use of a small intestinal submucosal graft (SIS) for covering the incised penile plaque. In all, 11 of 12 patients reported excellent results in his study. Furthermore, Egydio et al 26 reported the results of incomplete circumferential incision of the penile plaque and use of a bovine pericardial graft in 33 patients with Peyronie's disease. They reported that penile correction was achieved fully in 87.9% of patients. Moreover, all patients recovered their ability to have sexual intercourse without any difficulty, with a mean increase of 2.21 cm in the size of the penis. The use of a vein graft combined with plaque incision has been popularized by Lue and has since been further used by several investigators. The reported success rates range between 75 and 95.5%. Lue and others reported that the saphenous vein has a number of advantages, such as: increased elasticity, ability to cover the tunical defect without contracture, easy harvest, inexpense, and no risk of a foreign body reaction. [3] [4] [5] [6] 27 More recently, Hatzichristou et al 28 have used tunica albuginea free graft combined with corporoplasty in 17 patients. They reported complete penile straightening in all patients with a mean follow-up of approximately 40 months.
Penile prosthesis procedure
When patients with Peyronie's disease have both penile deformity and erectile dysfunction, penile prosthesis implantation with or without excision or incision of the tunica is the standard of care. In the past, a penile prosthesis would be placed in any patients who had a penile deformity but without erectile dysfunction. However, currently most authorities believe that because of the advances in the medical treatment (ie sildenafil) of erectile dysfunction, prosthesis implantation should be reserved as the final treatment modality in patients with concurrent severe erectile dysfunction. In most situations with mild to moderate curvatures, the insertion of a penile prosthesis alone is sufficient to achieve full penile straightening. However, if the man has severe penile curvature (4601), incision and grafting of the tunical defect may be necessary during prosthesis implantation.
Ghanem et al 29 treated 20 Peyronie's disease patients with placement of malleable penile prostheses and reported an 80% success at a follow-up of 1 y. 29 
Conclusion
Peyronie's disease remains a therapeutic dilemma and can challenge the urologist in clinical practice. Initial therapy should be conservative, utilizing both expectant therapy and medical management. Once medical management and other ancillary options (eg intralesional injection protocol, extracorporeal shock wave therapy, etc) are exhausted and the penile deformity precludes sexual intercourse, a surgical approach is offered. These surgical approaches fall into the categories of penile shortening, penile lengthening, and prosthetic procedures. Peyronie's disease is a heterogeneous condition and no single procedure applies to all presentations. The surgeon must choose an operation based on his own experience and comfort level, along with the patient's desires and clinical condition at hand. Fortunately, most patients respond extremely well to these surgical reconstructions and are among the most grateful of all urologic patients.
